Sex differences, developmental changes, response to injury and cAMP regulation of the mRNA levels of steroidogenic acute regulatory protein, cytochrome p450scc, and aromatase in the olivocerebellar system.
Compelling evidence has now demonstrated direct biological actions of sex steroids at the cerebellum. Likewise, the expression of key steroidogenic factors, such as the steroidogenic acute regulatory protein (StAR), cytochrome P450 side chain cleavage (P450scc), and aromatase, at this neural site has been reported. Little is known, however, about the regulation of their genes in the cerebellum. Assessment of StAR, P450scc, and aromatase mRNAs in the cerebellum of male and female rats revealed that the expression of these genes is developmentally regulated, with the highest levels at early postnatal ages in both sexes and with significantly higher mRNA levels in postnatal males. Expression of these genes in the female remained unaltered after perinatal androgenization and along the estrous cycle. In contrast, damage of cerebellar afferent neurons of the inferior olivary nucleus evoked a significant increase in StAR, P450scc, and aromatase mRNA levels at this site, as well as a transient elevation in StAR mRNA at the cerebellum. Finally, enhancement of cAMP levels in cultured cerebellar neurons induced a significant increase in StAR and aromatase mRNA levels. In summary, we present herein novel evidence for the developmentally regulated and partially sexually dimorphic pattern of expression of StAR, P450scc, and aromatase genes in the rat cerebellum. These observations, together with the finding that the mRNA levels of these steroidogenic molecules are sensitive to injury and are regulated by intracellular cAMP, strongly suggest that local steroidogenesis is likely to play an important role during development and adaptation to neurodegenerative processes in the olivocerebellar system.